Introduction
Figure 1 below provides information on our planet's available water resources which do not allow too many alternatives.
Fig. 1. Water Resources on the Earth
With 97% of available water represented by salty water with the Salinity Level > 35 g/l, the largest possible source of alternative water supply requires and will require desalination. The conventional water treatment technologies have been known and widely used for centuries, and some, like media filtration, were applied thousands of years ago, while 
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The first RO desalination membranes were developed in the first half of the 20 th Century. Desalination by RO entered the commercial market in the early 1970s when the membrane manufacturing process became efficient enough to produce desalted water that was competitive to thermal processes, and when the technological process for RO desalination was well established. While leading in the number of installations, desalination by RO still provides only a comparable capacity to the thermal processes:
T o t a l C a p a c i t y o f D e s a l i n a t i o n P l a n t s The lack of correlation between the number of installations and overall capacities can be explained by the development of membrane desalination. Thermal processes have been on the market for more than five decades and most of them provide relatively high capacities. However, this ratio is expected to change significantly because most of the desalination systems currently designed, constructed, and considered for construction are based on membrane technology. For example, the largest membrane desalination plant in the U.S. is the Tampa Bay SWRO, with a capacity of 25 MGD / 95,000 m3/day (and provision for up to 35 MGD / 130,000 m3/day expansion). 
Membrane technologies
Membranes are becoming a common commodity in water treatment, with four major membrane categories that depend on the membrane pore sizes in commercial use at the present time: Nature of water impurities:
Membrane Shape Type:
Membrane Type depending on driven pressure:
• Pressure Driven (MF, UF, NF and RO) • Immersed, Vacuum Driven (MF only) The first commercial use of membrane technology was desalination by RO, the process known decades ago and commercialized in the early 1960s.
Energy recovery
Implementation of efficient Energy Recovery Turbines (ERT) into the RO desalination technologies boosted growth of RO plants worldwide. There are three major types of ERT:
Reversal pump Recent developments in RO energy conservation brought the following technologies into the market:
Pressure/Work Exchanger and others From the ERT, the most popular and reliable was the first type, Pelton Wheel ERT, which can save up to 30% and higher of the energy consumed by high pressure RO pumps, represents the highest O&M expenditure for RO plant operation. Of the latest developments, DWEER and other systems can save up to 90-95% of the brine energy. For example, for high salinity water with the RO recovery of 40%, the overall energy savings can be as high as 50% or more of the energy for the entire plant operation. Today, the desalination capacity of membranes using RO reaches close to 3,500,000 MGD / 14 000 000 000 m3/day total capacity, which is half of the entire desalination capacity worldwide. Membrane desalination is the fastest growing technology, and is expected to become the prevalent desalination technology for the 21 st century. Microfiltration and ultrafiltration technologies became commercial in the late 1980s -1990s. The major issues in membrane developments are:
Desalination statistics
•
Developing more sophisticated and cost-effective membrane materials • Improving the membrane manufacturing process During the past 10 to 20 years, the availability, efficiency, and reliability of membrane systems have increased significantly, while the capital and operational costs of these As a result of the growing membrane industry, membrane prices have trended lower during the last decade. Some membrane manufacturers supply membranes to membrane system integrators, while some suppliers also act as membrane integrators as well. When manufacturers are deciding whether or not to be system integrators, they evaluate many criteria, including competition with the professional system integrator companies. Since high pressure membranes such as RO and NF are no longer on the market, most of the RO/NF membrane manufacturers do not act as system integrators. Moreover, the industry has reached a consensus on the standard sizes for RO and NF membranes. The most widely used RO/NF elements are 2.5", 4" and 8" in diameter and 40" and 60" long. Currently, RO elements are sized 16", 17.5", 18 and 18.5" diameter in the commercialization process to increase the amount of active membrane area provided by each element. The low pressure MF/UF membranes are a relatively new technology, and no industrial standard has yet been currently established. As the low pressure market grows, the low pressure membranes will likely develop their own across-the-industry standard in order to optimize MF/UF plant designs and reduce project costs. As a result of the current situation, most of the MF/UF membrane manufacturers are also acting as system integrators. When comparing open sea intakes to beach wells, the latter have preference:
• Less turbidity and solids in the feed and less pre-treatment is required When an open intake is considered, the most common pre-treatment may include a clarifier followed by media filters, two-stage media filters in series, or other pre-treatment based on the feed water quality, local project conditions, and project economics. As described above, conventional technologies can provide sufficient pre-treatment when they are very sensitive to the water parameter fluctuations. The best prototype may be low pressure MF/UF membrane pre-treatment, which provides an absolute barrier to the particles regardless of the system load, operational conditions, or the fluctuations and changes. The integrated membrane systems containing pre-treatment by microfiltration or ultrafiltration have been successfully piloted around the world and have found a significant number of applications in different industries. Some small municipal plants are currently designed with membrane pre-treatment, and it is believed that in the near future, more and larger municipal SWROs will be designed and built with membrane pretreatment based on microfiltration and/or ultrafiltration membranes.
SWRO design considerations
Figure 6 below can be a guide on the major criteria to be considered when designing SWROs:
www.intechopen.com The book comprises 14 chapters covering all the issues related to water desalination. These chapters emphasize the relationship between problems encountered with the use of feed water, the processes developed to address them, the operation of the required plants and solutions actually implemented. This compendium will assist designers, engineers and investigators to select the process and plant configuration that are most appropriate for the particular feed water to be used, for the geographic region considered, as well as for the characteristics required of the treated water produced. This survey offers a comprehensive, hierarchical and logical assessment of the entire desalination industry. It starts with the worldwide scarcity of water and energy, continues with the thermal -and membrane-based processes and, finally, presents the design and operation of large and small desalination plants. As such, it covers all the scientific, technological and economical aspects of this critical industry, not disregarding its environmental and social points of view. [that] enables the reader to gain a deeper understanding of the desalination industry," this book is testament to the quality improvements we have been striving towards over the last twelve months.
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